individual or if we understand that this pain condition is always perceived as limitating or having a negative impact in their functioning. Given the way this variable was measured I would suggest just to drop the term troublesome.
Statistical procedures
In Table 2 missing rates in confounders are shown. However, there is not information on this section on the strategy that the authors used to deal with missing data. I assume they imputed confounders, if that is the case which method did they use and what where the results of the sensitivity analysis comparing completed cases with imputed data. If this was not the case, I would strongly recommend to perform this analysis. Results It would be also interesting to have some association estimates of the associations in Table 2 so the reader can have an overview of the raw correlations between baseline characteristics and number of healthy behaviours. I seems from Table 3 that the models were only adjusted for sex, pain and SES. What happened with other confounders? Discussion It would be nice to have further discussion in the potential explanatory pathways such as those ones discussed from life course epidemiology where early life adversity could be associated with the exposure and outcome independently or there might be biological shared mechanisms for example between pain and some health behaviours such as smoking. There is an interesting discussion on directionality of the association which seems to be overlooked as pain intensity can have an impact in engagement with physical activity, or smoking could be considered as a coping strategy to deal with pain.
REVIEWER
Simo Taimela University of Helsinki, Finland REVIEW RETURNED 04-Jul-2019
GENERAL COMMENTS
The manuscript "A healthy lifestyle behaviour and risk of longduration troublesome neck pain among men and women with occasional neck pain" is interesting and reads well. It has been prepared according to the STROBE checklist and addresses the study question with adequate sample and methods.
I have only few remarks. 1. Is not lack of daily intake of fruit and veggies really comparable to smoking and excess alcohol use as a lifestyle risk factor? Also, a relatively small proportion of the participants, especially males, reached the recommended consumption. I understand changing the definition of lifestyle risk factors would be too much to ask, but maybe this would deserve some elaboration in the discussion section.
2. I think the sentence "Considering these findings, maybe persons with neck and back pain may benefit of being referred to "Life style clinics", something possible to target in future randomized clinical trials" is too far-stretched and not based on the results of the present study (Discussion, Meaning of the study). Abstract. The objectives are written using casual terms like "effect" or "influence" but the study design does not allow to ascertain causality. Therefore, I recommend reviewing the manuscript to avoid the use of terms that imply causality, terms as association would be more appropriate.
VERSION 1 -AUTHOR RESPONSE
Considering your comment above and further comments below it seems as we have been somewhat unclear describing our study design, and that there may be some misunderstanding about our methods used. We hope that our answers will clarify these issues.
Our design is clearly longitudinal and not cross-sectional; therefore, we have included "longitudinal" in the "Design" paragraph (p. 2, line 31). We assessed the exposure at baseline in 2006 and the outcome at follow-up in 2010 in a cohort free of the outcome 2006 and performed a thorough confounder analysis. We strongly believe that assessing the exposure prior to the outcome in a longitudinal design and the confounder analysis gives a foundation to imply influence and/or effect from the exposure on the outcome and not just associations. Please see the publication by M A Hernán which supports our thinking (1). We have been deliberately careful not to exaggerate our results by using words as "cause" or "causality". Based on this, we decide to keep terms as "effect" and "influence" in the manuscript and hope that you agree.
When describing the participants, it seems that there are two data sources SPHC and a working sample but this is not the case and it seems that this a subsample used for sensitivity analysis. This should be clarified.
Our apologies if this can be perceived as unclear, but we still believe that the term 'subsample' clearly indicate that we only used one data source (the SPHC) and hope that it is okay to keep it that way in the abstract. However, we agree that the sub-sample analyses using the 'working population' may be regarded as a sensitivity analysis. Accordingly, we have moved the parts in the manuscript describing the subsample analyses and the results to the paragraphs handling the sensitivity analyses in the method section (p. 10, line 173-177), and in the result section (p.16, line 238-246). Furthermore, we made a small change of the wording in the last paragraph of the introduction to get the aim more in line with using the working population in a sensitivity analyses (p. 4-5, line 100-105).
It will be nice to have a definition of what do the authors understand as long-duration troublesome neck pain in the measures section. A definition is included in the abstract.
Methods
Sample. Table 2 reports statistics for 12640 but from Figure 1 , it seems that the analyses sample is 9177. Table 2 should report the descriptive statistics for the analyses sample.
To our knowledge studies define the study population differently. We have followed the recommendations for how to define a cohort (ie. our study population) by Rothman, page 57 and 62. (2):  "… a cohort is defined most broadly as "any designated group of individuals who are followed or traced over a period of time"….. A cohort study involves measuring the occurrence of disease within the cohort…. Typically, a cohort comprises persons with a common characteristic, such as an exposure…...
 …cohort members must meet the criteria for being at risk for the disease (ie longterm troublesome NP in our study). Therefore, we have defined the study population by including all persons that we intend to follow from baseline (2006) to follow-up (2010). This means that they had occasional NP and complete information on the exposure HLB, and were free of the outcome in 2006. As table 2 should be a description of the baseline characteristics of the study population we strongly believe that we should report descriptive statistics for the 12,640 persons with occasional NP and information on the exposure in 2006. We also need to have non-responders in 2010 in the study population in order to perform the sensitivity analyses and discuss selection bias. We have used this way of defining the study population in previous publications of longitudinal studies and hope that you find our explanation acceptable.
It is not clear when was the exposure measured given the longitudinal nature of the study. Was it at baseline? Was actually a cross-sectional study where exposure and outcome are measured at the same time? If it was not, then how was change in these behaviours captured and considered?
As mentioned above, the study has a longitudinal design which we believe is explained in the original manuscript. The baseline questionnaire was sent to the participants in 2006 and the follow-up questionnaire in 2010, see the highlighted text in the 'Design source and study population' section (p. 5, line 112-115).
The exposure was assessed with data from the baseline questionnaire in 2006 and the outcome with data from the follow-up questionnaire in 2010 (highlighted text in the 'Exposure' and 'Outcome' section, p. 6; line 127-130 and 140-141). Potential confounders were measured at baseline in 2006, which we have further clarified in the highlighted text in the 'Potential confounding factors' section (p. 7, line 150-152).
Thank you for an important comment. We did not capture changes in the exposure, HLB, because our study aimed to investigate if HLB at baseline in 2006 influences the risk of longduration troublesome neck pain four years later in men and women with occasional neck pain. However, we have failed to consider how possible changes in the exposure, 'a healthy lifestyle behaviour' (HLB), from baseline to follow-up may affect our results. Accordingly, such a consideration has now been included in the revised discussion, p. 18, line 301-304.
The outcome is labelled as occasional troublesome neck pain, however from the question it is not clear that the individual perceives this pain as troublesome or a limiting condition for activities of daily living. There are different implications if we consider a pain condition regardless of its disabling impact to the individual or if we understand that this pain condition is always perceived as limitating or having a negative impact in their functioning. Given the way this variable was measured I would suggest just to drop the term troublesome. Unfortunately, we do not fully understand your comment, but we believe there is some misunderstanding. First, our outcome was 'long-duration troublesome neck pain', and not occasional troublesome neck pain. Second, the definition of our outcome 'long-duration troublesome neck pain' is explained in the method/outcome section (p. 6, line 142-146) and clearly incorporated 'decreased workability or impairment in other daily activities'. This is selfreport by the participants, whether or not they perceived themselves limited by their pain condition. Therefore, we believe keeping the term troublesome is appropriate.
Statistical procedures
In Table 2 missing rates in confounders are shown. However, there is not information on this section on the strategy that the authors used to deal with missing data. I assume they imputed confounders, if that is the case which method did they use and what where the results of the sensitivity analysis comparing completed cases with imputed data. If this was not the case, I would strongly recommend to perform this analysis. Thank you for focusing on an important issue. First, we apologies for being unclear regarding missing data. We have performed complete cases analyses, ie did not impute missing data of the variables that finally met the criteria for being a confounder; Low back pain and SES. A clarification is included in the revised manuscript, p. 10 line 166-167.
We have thoroughly considered your recommendation to perform analyses based on imputed data. Our conclusion is that we prefer not to impute data. We sincerely hope that you may agree on our conclusion. If not, we would of course reconsider your comment and perform some suggested sensitivity analysis with imputed data.
Our conclusion is based on the following arguments referring to Lee et al., p. 580-581 (3):  The first decision to make is if imputation would produce more accurate results in terms of improving precision or reducing bias. As we have a very large study sample, we strongly believe imputing data will not be necessary to improve the precision why the issue of reducing bias is the most important question in our study.  Considering reducing bias by imputing data, Lee et al. state that there is lot to gain by imputing missing in confounders (SES and low back pain in our stratified analyses). But, to perform an imputation, we need another variable that strongly correlates to the variable with missing otherwise the imputation estimates would be biased as well. We only have variables that poorly correlates to the confounder in our data, low back pain and SES. Therefore, we think that using poorly correlated variables when imputing data may potentially introduce bias rather than reduce it.  Furthermore, as indicated by the crude and adjusted analyses in table 3, both SES and Low back pain were weak confounders why imputing data would probably have a very small impact on the results.  Compared to the crude analyses there are only 7% missing in the analyses adjusted by SES and low back pain in men and 8% in the adjusted analyses in women. The corresponding proportion of missing in the adjusted analyses of the working population was 4% in both sexes. With such a low proportion off missing the gain of imputing would be limited.
Results
It would be also interesting to have some association estimates of the associations in Table 2 so the reader can have an overview of the raw correlations between baseline characteristics and number of healthy behaviours. As clarified above, this is a longitudinal study aiming to investigate the influence of the exposure on the outcome over a 4-year period. The study aim was not to study associations between the baseline characteristics (possible confounders) and the exposure at baseline. The choice of possible confounders was based on earlier research and clinical consideration. A confounder is a variable that could be a "risk factor" for the outcome and be associated to the exposure, but neither a mediator nor a collider. The decision on which factors that should be adjusted for was made using the CE method of < 5% and not by the correlation between the factor and the exposure. We consider correlations between baseline characteristics and HBs to be beyond the study aim and of minor interest for the analyses. Therefore, we refrain from following your suggestion and hope that you agree? I seems from Table 3 that the models were only adjusted for sex, pain and SES. What happened with other confounders? The method to assess potential confounding factors is described in the 'Statistics' section, p. 10, line 163-165, and the result from the confounder analyses are described in the 'Results' section, p. 14, line 207-208, 211-212 and at p. 16 line 240-243.
For example, considering the analyses of all participant only sex, low back pain and SES changed the estimated RR by 5 % or more in the confounder analyses. Therefore, they were the only confounders included in the adjusted analyses. The other confounders assessed did not change the estimated RR by 5% or more and therefore they were not included in the adjusted analyses. We hope that the text referred to above explains how confounders were treated why we keep the text as in the original manuscript.
We have also changed the text in the result section, "Attrition", as we found the original text to be somewhat unclear, p. 16, line 248-253.
Discussion
It would be nice to have further discussion in the potential explanatory pathways such as those ones discussed from life course epidemiology where early life adversity could be associated with the exposure and outcome independently or there might be biological shared mechanisms for example I have only few remarks. 1.
Is not lack of daily intake of fruit and veggies really comparable to smoking and excess alcohol use as a lifestyle risk factor? Also, a relatively small proportion of the participants, especially males, reached the recommended consumption. I understand changing the definition of lifestyle risk factors would be too much to ask, but maybe this would deserve some elaboration in the discussion section.
Thank you for an interesting comment! This is something we have discussed in our research group when constructing our HLB exposure variable. As we try to capture an overall behavior of a healthy lifestyle, we decided that we wanted a dietary part of the exposure. Furthermore, fruit and vegetables has been used in other studies with HLB as exposures and WHO regards fruit and vegetables to be an important contributor to healthy living. Due to your comment we have included a paragraph in the discussion, p. 18-19, line 301-308. We hope that you find our elaboration satisfactory.
2.
I think the sentence "Considering these findings, maybe persons with neck and back pain may benefit of being referred to "Life style clinics", something possible to target in future randomized clinical trials" is too far-stretched and not based on the results of the present study (Discussion, Meaning of the study).
We agree and have deleted the statement.
VERSION 2 -REVIEW
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GENERAL COMMENTS
Thank you for the revision, I have no further comments.
